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(57) Claim 1. A fluid motor or turbine including; a rotor 
having a plurality of pockets provided around its periphery 
and each being elongated in the circumferential direction of 
said rotor arid having a depth radial of said rotor which 
increases progressively in said circumf erential direction at 
least over part of the length of said pocket, said increase 
in depth being in the intended direction of rotation of said 
rotor; each said pocket being formed between spaced side walls 
forming part of or being attached to said rotor so that the 
pocket is open to entry and exit of fluid only at said 
periphery; a channel formed along each of two opposite 
longitudinal sides of each said pocket, each said channel 
being defined between the base of the pocket and a respective 
flange which overlies portion of that base, and a gap exists 
between the two said flanges; a stator having at least one 
race member arranged to extend around portion of said rotor 
periphery and having an inner surface adjacent said periphery 
and spaced therefrom by a clearance space, said portion extend- 
ing over a distance around the circumference of said rotor 
greater than the circumferential length of the peripheral .../2 
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opening of a said pocket; and a Iluid source arranged 
to introduce pressurized fluid into each said pocket 
as it approaches and/or enters an inlet end of said 
clearance space; said race member being operative 
to ronfine the said pressurized fluid received within 
each said pocket to substantially prevent escape of the 
fluid from the pocket until the pocket begins to 
emerge from an outlet end of said clearance space. 
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This inverWBn relates to fluid motors W^turbines 
as used in either static or mobile installations. An 
example application of a turbine according to the invention 
is in relation to vehicle drives. 

Prior to the present invention few turbines have been 
capable of operating efficiently from a low pressure fluid 
source. Furthermore, prior turbines have generally been of 
relatively bulky construction making them unsuitable for use 
in mobile machinery. 

It is a principal object of the present invention to 



CO 



provide a relatively efficient turbine which is usable in low 
: : ;iO pressure situations. A further object of the invention is 

to provide a light weight turbine construction. Still another 
object of the invention is to provide a simple and inexpensive 
turbine having the facility for convenient maintenance. 

According to the present invention there is provided a 
fluid motor or turbine including; a rotor having a plurality 
of pockets provided around its periphery and each being 
elongated in the circumferential direction of said rotor 
and having a depth radial of said rotor which increases 
progressively in said circumferential direction at least over 
part of the length of said pocket, said increase in depth 
being in the intended direction of rotation of said rotor; 
each said pocket being formed between spaced side walls 
forming part of or being attached to said rotor so that the 
pocket is open to entry and exit of fluid only at said 

>phory{ a stator h a v i ng — at least ono race memb e r - arrang ed 
to Tfex^end around portion of said rotor periphery and having 
; \ tan ; inne^urface adjacent said periphery and spaced therefrom 
• ^ said portion extending over a distance } 

'^?"f/*v^5ggpUnd the circuntf^rence of said rotor gre: ter than the 
^V^^iSi , ^^^^ erentl ' al - leng^hv^f the peripheral opening of a said 

to introduce pressurized 
h ^u^Ld^into each said pocket a^vJK approaches and/or enters an 
■ ;i ":V\^n^!fet : ^end of said clearance space^-^aid race member being 
■/:^^jj^tafctve to confine the said pressuribad fluid received within 
•t^^acVsaid pocket to substantially pre/ent e^ape of the fluid 
;.r^irom ; the. pocket until the pocket begins to emerge from an 
^'^^.t^t.;en^ said clearance space. * - . 

• -Thfe ^fts^egJbi &3 ' f ^ af " rQ< = ^* HwmU^ — and - furth^fr 
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•* *V '.: '•■ .• "• ■ - ■ ■' * 

.^l^-^^ her ^C a channel formed along each of two opposite 

"^^^lipn<jitudinal .-{sides of each said pocket, each said channel 

el 03 defined bet ween the base of the pocket and a respective 

'■*'■": :;ff i"ange which -overlies portion of that base, and a gap exists 

between the two said flanges; a stator having at least one 

..race member arranged to extend around portion of said rotor 

-..periphery and having an inner surface adjacent said periphery 

! £^ an^ spaced therefrom by a clearance space, said portion 

extending over a distance Ground the circumference of said 

10 ^ rotor greater than the circumferential length of the 

CiP rerirhera ! opening of a said pocket; and a fluid source 

. : -T"*4 arranged to introduce pressurized fluid into each said 
CO 

pocket as it approaches and/or enters an inlet end of said 
*• clearance spoce; sai^ race member being operative to confine 

V the said pressurized fluid received wi thin each said pocket 

. to substantially prevent escape of the fluid from the pocket 
• until the rocket begins to emerge from an outlet: end of said 

; cl earance space. 

The essentia] features of th^ invention, and further 
20 optional features, are described in detail in the following 

passages, of the specification which refer to the accompanying 
drawings. The drawings however, are merely illustrative of 
how the invention miqht be put into effect, so that the 
specific form and arrangement of the features (whether they 
be essential or optional features) shown is not to be 
understood as limiting on the invention. 
In the drawings: •* 

Figure 1 is a semi-diagrammatic end view of one form 

\6 ; _ - " 




6^turbine according to the invention; 

view taken along line 

v :'i t^i I* of : f ±gy r e ^ 

m , /-Ti^ure/ 3 ; is^-a^ cross-sectional view taken along line 

Iii-ill" of figWte 2; 
^ Figure 4 is a- partial crocs-sectional view taken 

^ along line IV-XV of figure 1 and being shown on an enlarged 
04 scale; 

t© Figure 5 is a partial sectional view taken along 

10 line V-V of figure 2 and being shown on an enlarged scale; 

- ^ Figure 6 is a side view ofj ^ d i ff e r e nt form of rotor 
: -.,;/*f^the turbine of figures 1 to 3; 

Figure 7 is a cross-sectional view taken along line 
VII-VII of figure 6; 

Figures 8 to 10 are cross-sectional views taken along 
lines VIII-VIII, IX-IX and X-X respectively of figure 6. 

The drawings show the turbine in semi-diagrammatic 
and not necessarily complete form. For example, exhaust means 
for fluid within the stator has not been shown, but a skilled 
20 person will readily appreciate how such means might be arranged 
.and connected -to ; the interior of the stator* In the example 
shown, the stator^? includes a housing 3 formed of two circular 
"... . plates 4 and , 5 . held in spaced relationship by peripheral wall 
• section 6* One or both of the plates 4 and 5 may be releasably 
> : attached; to the wall section 6 to allow access to the interior 
;of the housing 2* An opening 7 is provided between each pair 

-of. .the wall portions 6 at diametrically 
V ^ in figure 1, and each opening 7 

Y; ^ fluid conduit 8. It will be 

)0 - ^ could take numerous other forms. 

/ The "rotor 9 is" secured to a drive sleeve 11 which, in 
.^-k":?^ is rotatably supported on a shaft 

V extending out from the housing 3. The 

: >:*^'shaft lO mayc^ through the housing plate 5 as shown 
V*/s6 as tp';.be : Vs€«ur«i, to a boss 12 which is fixed to the plate 
Bearings £3 >and 34 of any suitable form are provided 
.between ; the' d$&£t 10 and sleeve 11 adjacent both ends of the 
shaft 100 'The', sleeve 11 may be connected in any appropriate 
jmanher to any device or mechanism to be driven by the turbine, 
A plurality of pockets 13 (figure 3) are provided around 




V; th«^'perl^|ry' of. the rotor 9 and each is open at that 
-rft>'pe^^er^;^:-l»est. seen in figure 5. Each pocket 13 is 
^••i'^nSat^i^'th'i' cirdiwf erential direction of the rotor 
^ depth in the radial 

• : -§Odir 9. That increase in depth is in 

■;£"'7Vthjr^ pocket 13, which is the intended 

/'diiedtib# It: is preferred, as 

alifeo shown Mo f igure 5 f that there is a relatively sharp 
increase in the pocket depth adjacent to the leading en<: 
10 ; ^ 14 of each ipocket 13 so as to define a region 15 of maximum 
depth haying- anV arcuate base 16. It is also preferred that 
x-:5?fo leading end 14 is arcuate as shown to provide a concave 

surface against; whicn pressurized fluid can impinge. The 
" C:^ pockets i3l are arranged close to one another so that a narrow 
land 17 exists at the rotor periphery between each leading 
•end 14 and the adjacent pocket trailing end 18. 

In the particular construction shown, the rotor 9 is 
of hollow light, weight construction and comprises two discs 
19 and 20 separated by inner and outer spacer rings 21 and 22. 
iti ; y?h .The inner ring 21 may be welded or otherwise secured to the 
. -^ ^ sleeve 11 and the discs 19 and 20 can be attached to both rings 
^^0^.21 and 22 by screws or other releasable or non-releasable 

fastening means* The base of each pocket 13 is formed by a 
®^6trip. of . copper, .or other material bent into the desired con- 
^■^ fi<^rBtion and fixed between the outer edge portions of the 
i\: ■•'}'', .two discs 19 and 20. It will be appreciated that the rotor 9 
>i^ c6Wd be formed in many other ways. 

^- Two i race-' meters 23 are secured within the stator housing 
%M$f!*M. A &t diametrical ly opposed positions as shown in figure 3, 
iSi^M^fiap ' 24 exists between each pair of adjacent ends of 
^^f0H^is;-memT6)ers. :Xn alternative constructions, there may be 
^S^^^^ace;rae^^r-?3 or there may be more than two race members 
■|^S^ifeib.u.t th^construction shown is a preferred simple and 
!3i|lfj^iShced arrant ement. Each r=»ce member 23 has an inner surface 
3lSl^Shich:is adjacent the peripnery of the rotor 9 and is spaced 
;^^|^om that; periphery by a clearance space 26. As best seen i 
S'-.vV^flgur.e 5, the clearance space 26 progressively decreases in 

?):-iKe: : s.ape • direction as the depth of the pockets 13 increases, 
£\ •'• "^so^th^t. a' .zone 27 of minimum clearance is provided at or 

j ^iacent one end of the race member 23. That particular end 



^11*1^^ ^8 of the clearance space 26 and as 

^fliS i» preferably a -'progressive increase in the 

frcm the ZOne 27 t0 the outlet end 28 * 

J;'Xt*^6 ^-al^p^pref erife<J that a relatively sharp decrease in 
•^:v:-*'the tie^iB^^^phtfi 26 exists over a portion 29 extending 
■ fQcB^'. irc^^i^^ : ±niet end 30 of the space* 26* 
"V%Si ■• : The- v taper- ;6f. space 26 is somewhat exaggerated in 

■ figure 5" of the drawings for convenience of illustration ♦ 

■ In practice, that taper maybe quite small - e.g., a few 
10 i - thousands of an inch - over the complete length of the race /£$ 

23 # ; Furthermore, the taper may be omitted if desired so that }^ 
• tfrjB -clearance space S has a constant depth over its length* 

: - According to yet another variation, the space 26 may have 
j'Vp^-eftnstant depth over one part of its length at 2. progressively -k 
V A^3>. decreasing depth over another part of its length. 

It is preferred to arrange each race member 23 in 
a manner such as to confine fluid within each clearance space 
26 and in particular inhibit escape laterally over the peripheral 
edges of the rotor discs 19 and 20* In the preferred construction 
20 shown, that is achieved by having side flanges 31 of each race 
member 23' closely overlap the peripheral edge portions of the 
rotor discs 19 and 20 (see figure 4). 

Bach of the fluid conduits 8 provides a separate source 
of pressurized fluid and may terminate with an appropriate 
noizle 32. As best shown in figures 1 and 3, each nozzle 32 
is arranged at an angle so as to direct a stream of fluid 
towards the periphery of the rotor 9 and generally in the 

■ irit>nded direction of rotation. Also, each nozzle 32 is 
/• ^rrariiged,/so that the emitted fluid stream will impinge upon . 

JO^V >M.a pocket ;leadi ng ehd 14 as the respective pocket 13 approaches V:j 
5 'S^^ihe, ;1 njtet : '-end 30 of the clearance space 26, and also after- -A 

entered the space 26. Any appropriate 
^';vl^v^ steam, may be used to operate the 

•iurbijle.-^ 

Wheri the stream of fluia emitted by each nozzle 32 



rv^i^i^lies the leading end. 14 of an adjacent pocket 13, a 
" : ^«apu 1 se * Wi 1 1' .be applied to the rotor 9. Cons 




Considering 
earance space 26 under 
that the fluiO trapped 
progressively increas- 



\ : i ing 'radiarxonfinement because of the nature of the race 

• surface 25. IMt confinement will tend to drive the 
:.V flu id towards the- trailing end 18 of the pocket 13, but 
that action is inhibited by the rearward outward slope 
of the pocket base. In the result, an hydraulic effect 
will be created^within the pocket 13 which will increase 
the 'forward driving influence on the rotor 9. Furthermore, 
: fluid within the confines of the race member 23 will tend 
fo uove outwards under centrifugal action, but that xs 
10 • prevented by the member 23 and in addition, th<, curved 

•t^ nature of the surface 25 introd ices an inward influence 
•■U%' : ^n the fluid. The combined effect is to generate another 
i forwardly driving force on the leading end 14 of the pocket 

■■■:■<& 13. 

with the arrangement shown, air tends to be drawn 
' ^ into the inlet end 30 of each clearance space 26 by the 

influence of-. the fluid stream and that air is trapped between 
i/:<: the body of the fluid contained in the pockets 13 and the 
*m inner surface 25 of the race member 23. That air xs believed 
ipV to provide! a lubricating seal between the periphery of the 
• ro tor 9 and the race members 23. 

It will be seen that in the construction shown, a 
' forward driving force is being generated continuously within 
each of the three pockets 13 confined by each of the two 
race members 23. In the result there is a high energy applied 
to the rotor 9 and that will exist even with relatively low 
• ^pressure fluid sources. The diametrically opposed relationship 
t-.^of the race members 23 in the construction shown, provides 

relatively balanced arrangement, but as previously mentioned 
Soothe turbine will operate with only one race member and only 

; - '-^one fluid .source. 

Figures 6 to 10 of the drawings show a vir»Hnn in the 
S ^ "construction- of the rotor pockets 13. I . this particular 
e.,-.: construction, each pocket 13 is formed oy a channel member 

31 having a base 16a which is contoured as for the pocket 
H M tase lb previously described. Side walls 32 of the member 

,:• 31 are- bent over as best seen in figures 8 to 10 to form 
AfeinwardlV sloping, flanges 33 and in the preferred arrangement 
;i#\shown, the free- longitudinal edges of those flanges are 
^ " spaced from one another and also from the base 16a. A 
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gap thereby exists between the flanges 33 and a fluid 
con! Lng, channel 35 is formed at the inner side of each 

* flange; 33 • 

The resUlt of the foregoing construction is that a 
body- of f luid fills the central region of the pocket 13 
by Extending through the gap 34 to impinge against both 
the race surface 25 and the pocket base 16a. Another body 
of fluid if trapped within, each channel 35 and bears against 
the confining flange 33 because of its tendency to move 
^radially outwards under the influence of centrifugal action* 

The resulting pressure build-up within the channel 35 seeks 
*° release in the direction of rotation of the rotor 9 and there- 
^ by cr* : :es a self energizing effect. ihe rotor of a turbine 
r-i according to the invention incorporating this type of pocket 
^ construction has been found to experience a significant increase 
in acceleration at speeds at or about 500 RPM without any 
increase in energy input thereby indicating the presence 
of a self energizing effect* 

As best seen in figure 8 a slight gap 36 is formed 
between the periphery of the plates 19 and 20 and the turned 
over edge of the member 31. That gap 36 is believed to 
encourage turbulance at the sides of the pocket 13 which 
aids the creation of a seal between the rotor 9 and the 
race 23. 

Obviously, the constructions particularly described 
can be modified in a number of ways. One possible modification 
is to interconnect a plurality of rotors so as to obtain a 
high torque drive. 

Finally, it is to be understood that various alterations, 
••30 modifications and/or additions may be introduced into the 

constructions and arrangements of parts previously described 
without departing from the spirit or ambit of the invention 
as defined by the appended claims. 
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>• t.. .^'v^e ; ' ; claims defining the invention are as follows? 

^l^VlV ■'" 'A fluid motor or turbine including: a rotor having a 
plurality of pockets provided around its periphery and each 
beihg elongated in the circumferential direction of said 
rotor and having a depth radial of said rotor which increases 
progressively in said circumferential direction at least over 
part of the length of said pocket, said increase in depth 
c being in the intended direction of rotation of said rotor; 

fcg each said pocket beino formed between spaced side walls 
10 ^ forming part of or being attached to said rotor so that the 
g^j pocket is open to entry and exit of fluid only at said 
. periphery j a channel formed along each of two opposite 

. T!? lonqitudinai sides of each said rocket, each saici channel 
V ■ being defined between the base of the pocket and a respective 
C flange which overlies portion of that base, and a gap exists 

I between the two said flanges; a stator having at least one 

S race member arranged to extend around portion of said rotor 

S periphery and havinq an inner surface adjacent said periphery 

and spaced therefrom by a clearance space, said portion extend- 
^0 ing over a distance around the circumference of said rotor 
greater than the circumferential length of the peripheral 
.opening of a said pocket; and a fluid source arranged to 
introduce pressurized fluid into each said rocket as it 
approaches and/or enters an inlet, end of said clearance space; 
said race member being operative to confine the said pressurized 
fluid received within each said rocket to substantially prevent 
escape of the fluid from the pocket until the rocket begins to 
[' emerge from an outlet end of said clearance space* 

2o A. fluid motor or turbine according to claim 1, v/herein 
30^* part of the length of each said flange slopes inwardly from 
the adjacent pocket side wall towards said rocket baseo 
--^ 3« a fluid motor or turbine according to claim 1 or 2, 
:. : -'- : \k wherein said fluid source includes a nozzle arranged to direct 
a stream of said pressurized fluid generally in said intended 
direction of rotation and so that said stream can impinge on 
the leading end of each said pocket both before .and after that 
r; leading end enters said clearance space inlet end. 

4o A fluid motor or turbine according to any preceding claim, 
wherein there is a plurality of said race members and a gap 
exists between the said clearance space outlet end of each 
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saii<J race member and the said clearance space inlet end of an 
ad jacerit said race member, and a separate said fluid source 
is provided adjacent each said clearance space inlet end <> 
So A fluid motor or turbine according to any preceding 
claim, wherein the leading end of each said pocket is arcuate 
and provides a concave surface against which said pressurized 
fluid can impinge,, 

60 A fluid motor or turbine according to any preceding 
claim, wherein, in each s'aid socket, there is a gradual 
10 increase in said pocket depth over a substantial part of 



00b the pocket length, and therf* is a relatively sharp increase 
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o 0o 0 ^ n sa *- d depth adjacent the leading end thereof to define a 

°oo region of maximum depth having an arcuate base which merges 

with said leading end, 
o 7o A fluid motor or turbine occordinq to any preceding 

claim, wherein a narrow land region .separates the railing 
end of each said r-ocket from the leading end of an adjacent 
said rocket o 

• 8* A fluid motor or turbine accorriina to any preceding claim, 

00 

S SO . wherein the or each s^.id race member or a member connected 
thereto overlaps or lies close to said rotor periphery on 
each side of said rockets so as to inhibit escape? of fljid 

•<>o laterally from the or each naid clearance space. 



o 

o 
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